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land, UK) each collected 100 consecutive Gram-positive isolates 
during 1995. Susceptibilities to teicoplanin (T) and vancomycin (V) 
were determined using agar dilution MICs (NCCLS). 
Results: are shown in the table. 
T gave similar MICs to V against S. aureus but two fold h h e r  
MICs against CNS, but was at least two fold more active than V 
against enterococci and streptococci. Resistance (NCCLS criteria) 
was found in 0% S. aureus, 0.6% (T) and 0.1% (V) CNS, 0.3% (T) 
and 0.9% (V) streptococci and 1.7% (T) and 2.3% (V) enterococci. 
9.3% of E.  faecium s t n i n s  were resistant to both T and V 
Conclusions: T is comparable with V against S. aureus, and gen- 
erally more active than V against streptococci. Resistance to gly- 
copeptides in enterococci should be monitored. 
I P428 1 In Viro Activity of Vancomycin and 17 Other 
Antibiotics on Gram-Positive Pathogens Isolated 
from lntravascular Devices in ltaly 
S. Manneh, M. Raggi, A. Marchese, E.A. Debbia, G.C. Schito for 
the Italian Vancomycin Study Group. Institute cfhficrobiology, 
University of Genoa, Italy 
During 1995 twenty clinical microbiology laboratories evenly 
distributed 'in Italy provided 1570 consecutive non repetitive 
gram-positive pathogens isolated h m  intravascular devices and 
blood to the center of Genoa where susceptibility of the 
strains to 18 selected antibiotics was assessed by MIC determi- 
nation based on NCCLS guidelines. The microorganisms stud- 
ied included 630 s. epidermidis, 401 s. aurarc, 72 S. haemolyti- 
m, 240 other coagulase-negative Staphylococci, 111 E. fie- 
calis, 25 E.  faecium, 30 other Enterococci, 49 Streptococci and 
12 Corynebacteria. Methi&-resistance was extremely preva- 
lent (62.4%) in this collection of Staphylococci. The in uitro 
activities of cephalothin, cefamandole, ceftriaxone, imipenem, 
gentamicin, netilmicin, tobramycin, erythromycin, tetracycline, 
trimethoprim/sulphamethoxazole, ciprofloxacin, chloramphenicol, 
clindamycin, rifampin, ampidm and streptomycin were highly vari- 
able depending on the species. Most of these compounds were de- 
void of useful activity on a large proportion of methicillin-resistant 
Staphylococci and Enterococci. Teicoplanin was inefficacious only 
against 8 S. hemolyticus (ll%), 2 E.  fnecalis (1.8%) and 1 E.  faecium 
(4%). Vancomycin sdered no limitations with the Staphylococci 
and showed the same level of resistance with the Enterococci. Over- 
all activity of the ghcopeptides, particularly, of vancomycin, against 
chically sigdicant gram-positive pathogens remains satisfactory in 
this country despite their extensive clinical usage. 
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(p429/ Eradication of an Epidemic Methicillin-Resistant 
Staphy/ococcus aureus Strain from a University 
Hospital 
I? K o h e n ,  M. Routamaa, T. Rossi, R. Peltonen, J. Oh, 
E. %tala, 0. Meurman, 0.-I? Lehtonen, J. Vuopio-Varkda. 
University of Tunhu and NationaZ Public Health Institute, Finland 
Objectives: To describe the control of an epidemic methi- 
cillin-resistant Staphylococcus aureuS (MRSA) strain in a Finnish um- 
versity hospital. 
Outbreak: Between March and August 1992,30 patients treated 
in our intensive care and hematologic units became colonized or 
infected with an epidemic MRSA strain. Only few clinical infections 
were noted. The index patient was referred to our hospital h m  an 
Italian hospital. The epidemic st ra in  was later isolated also h m  18 
members of the s d .  
Control measures: In the beginning of the outbreak, all MRSA 
patients were treated in side-rooms in contact isolation, but their 
contacts were neither screened nor isolated. Neither was the s d  
screened for MRSA. When new cases continuously occurred, all 
MRSA patien& were sent to the infectious disease unit to be nursed 
in strict isolation. Asymptomatic carriers were searched by taking 
colonization culpres h m  all known MRSA contacts, who were also 
isolated. Eradication treatment was given patient carriers, as well as 
to longterm carriers among the s d .  Intensive care and hematologic 
units were tempora@y closed. Thus, he outbreak was contained with 
the last new case found in February 93. 
Conclusions: Endcation of an epidemic MRSA st ra in  may suc- 
ceed even afcer an outbreak of 30 cases, if strict control measures are 
used. 
I P430 1 Spread of MRSA and MRSE in an Orthopedic 
Hospital 
I. Vingre, A. Zilevica. State Hospital .f EaumatoZogy and Orthopediu, 
Riga, Latvia 
Strains of methicillin resistant staphylococci which are resistant to 
most other antimicrobial agents have become a major problem in 
hospitals throughout the world. 
Objectives: To evaluate the prevalence and epidemiological situ- 
ation of Staphylococcus spread and their antibiotic susceptibility. 
Methods: Organisms were isolated h m  infected wounds, pu- 
rulent fluid h m  bursa or joint and h m  blood. The antibiotic 
susceptiblkty for all isolated strains was determined by disc dif€usion 
method. Oxacillin disc sensitivity testing was used to detect methi- 
cilline resistance. 
Results: During a four month period in 1996 we studed the 
incidence of surgical site infections in orthopedic surgery. A total 203 
microbial s t r a i n s  were isolated. The most fkequently reported isolates 
were S. aureus - 86 isolates and S. epidermidis - 68 isolates. In 63% 
cases monoinfections were registered in other cases association with 
gram negative pathogens E.  CoZi, Roteus, Klebsiella, Citmbader spp, 
Pseudomonas aemginosa was observed. 8 strains of S. aureus isolates 
(9.3%) were methlcillin-resistant, 22 strains of S. epidmidis (32%) 
were not susceptible to methiclllin. 
Conclusions: These results suggest that preventive measures for 
nosocomial infection and appropriate antibiotic therapy for the dis- 
eases are extremely necessary. 
Ip431) Resistancy Patterns of Staphylococci of DM 
Patients and Healthy Caniers 
L. Trapido, F? Rudenko, T. Mitt. MagdaZeena Hospital, TaZZinn, 
Estonia 
Objectives: To investigate the multiresistancy of strains of Stafylo- 
cocci. 
Methods: StaphyZococcus a u m  (Sa, N-67) and S t a p h y l m  epi- 
demidic (Se, N-54) were isolated h m  neurotrophic (N-54) and an- 
giotrophic (N-30) wounds of patients with Diabetes mellitus (DM, 
N-84). 48 strains of Sa were isolated h m  nares and throat (NT) 
of healthy persons. The prevalence of MRSA and MRSE was in- 
vestigated. Patients (N-84: 45 male, 39 female) had trophic wounds 
on legs. Antimicrobial susceptibility tests were performed with BBL 
Sensi-Discs (NCCLS Performance Standards). 
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Results: 
Table 1. Percentage of resistant Sn. Se rrnins  
Antibioucsrmcrobes P AM DP OX GM CF RA FA VA 
Sa 67 (DM) 91 95 37 27 37 10 22 16 0 
Se 54 (DM) 93 98 66 52 66 15 46 31 3 
Sa 48 (NT) 9 2 5 0  2 0 0 0 0 4 0  
Strains of Sa and Se (coloniz. 42.6%, 35.3%) isolated from wounds 
were multiresistant, among them 26.8% MRSA, and 51.8% MRSE. 
The prevalence of multiresistancy of Sa strains isolated from healthy 
carriers was significantly lower (p < 0.001). 
Conclusions: The trophic wounds of diabetic patients are har- 
bouring a sigruficant amount of multiresistant strains of Sa and Se, 
thus providing a reservoir for dissemination in hospitals and in com- 
munity. 
E l  Characteristic of Methicillin-resistant 
Staphylococcus aureus (MRSA) Strains Isolated 
in Poland in 1992-1996 
K. Trzcihslu, S .  Murchan, W Hryniewicz. Sera and I/accines Central 
Research Laboratory, Warsaw, Poland 
Objectives: To analyse the clonality of MRSA strains isolated in 
Poland from nosocomial infections and f b m  carriers to assess the 
spread of epidemic strains. 
Methods: Since 1992 the project concerning the prevalence of 
epidemic MRSA strains is going on. Several hospitals of different 
locations are involved in the study. The strains were isolated f b m  
outbreaks as well as sporadic infections. All were analysed accord- 
ing to resistance patterns to wide set of antimicrobials, including the 
detection of methicillin resistance by different phenotypic meth- 
od.~, and by PCR mevl gene detection. Strains were genotyped 
by pulsed-field gel electrophoresis (PFGE) of SmaI-digested chro- 
mosomal DNA, restriction endonuclease analysis of plasmid DNA 
(REAP) and by randomly amphfied polymorphic DNA analysis 
(RAPD). 
Results: No single hospital analysed was h e  of MFSA. The 
percentage of MRSA among S. aureus isolates varied between wards, 
hospitals and regions from 2% to aImost 80%. Results of pheno- and 
genotyping showed that in whole country several epidemic strains 
circulated. Amongst them two major groups of clonally related iso- 
lates were identified, responsible for outbreaks in d&erent hospitals. 
In the first MRSA isolates showed the heterogeneously expression 
of resistance to methicillin and were generally more susceptible to 
other than B-lactam antibiotics, whereas isolates from the second 
clone were more homogeneously in methicillin-resistance and al- 
ways multi-drug resistant. 
Conclusion: MRSA infection constitutes the an enormous prob- 
lem in nosocomial infections in Poland. 
1 P433 I Epidemiological Analysis of Mupirocin-Resistant 
T. E p k i ,  A. Skoczyhska, W Hryniewicz. Sera and Vm'nes Central 
Research Laboratory, Warsaw, Poland 
Objective: To determine whether the degree of mupirocin resis- 
tance in hospital lsolates indicated hgh or low level resistance and to 
assess the spread of this resistance on the basis of molecular methods. 
Methods: 272 isolates of Staphylocom spp. collected in a War- 
saw teaclung hospital between 1993-1994. Methicillin susceptibility 
was determined by agar screening according de Lencastre et al. Sus- 
ceptibility to a panel of 18 antibiotics was determined by the disc 
Staphylococcus spp. Using Molecular Methods 
ddhsion method using NCCLS guidelines. Mupirocin susceptibil- 
ity was tested by the agar dut ion  method according to NCCLS. 
Restriction plasmid analysis was performed following HindIII di- 
gestion of strains found to have hgh level resistance (MIC z 512 
mg/l) to mupirocin. All S. aureus strains were analysed by random 
amplification of polymorphic DNA (RAPD) and pulsed-field gel 
electrophoresis (PFGE) following SmaI restriction. 
Results: From the 272 isolates, 53 were found to be resistant to 
mupirocin, including 19 S. aureus and 34 coagulase negative staphy- 
lococci (CNS). All 19 isolates of S. aureus exhibited high level resis- 
tance to mupirocin, with 18 of these giving similar plasmid profiles. 
CNS exhibited both high and low level resistance, 27 and 7 isolates 
respectively, and among the hgh level resistance there was greater 
heterogeneity in the plasmid profiles obtained. All strains of S. aureus 
were found to be the same by ELAPD and closely-related by PFGE. 
Conclusions: An epidemic of high level mupirocin-resistant S.  
aurew in this hospital is probably due to clonal spread of strains 
containing identical or closely related mupR plasmids. 
(p4341 
Withdraw. 
1p4351 Epidemiological Analysis of Methicillin-resistant 
Staphylococcus aureus Isolates from Two 
Centres in Poland 
S .  Murchan', A. Skoczyxkka', K. Trzc&ki ', T. Gadomslu', 
S .  Pietuszko', E. Stefaniuk3, W. Hryniewicz '. 'Sera G. Vm'nes 
Central Research hboratoty, Warsaw, Poland, Crajewo Hospital, 
Warsaw, Poland, 'Bielany Hospital, Warsaw, Poland 
Objectives: To analyse the relatedness amongst methich-resistant 
Staphylococcus aureus (MRSA) s t r a i n s  isolated &om two geographdly 
distinct regions of Poland in an attempt to identi$ truly epidemic 
strains. 
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Methods: Forty six strains of MRSA (20 fium Bielany, Warsaw 
and 26 h m  Grajewo) collected between 1995-1996 were analysed 
by phenotypic and genotypic methods. MehciIlin resistance was 
confirmed by agar screening method on =tic soy agar supple- 
mented with 25 mgA methiciIlin. Resistance to a panel of 18 antibi- 
otics  as tested by the disc &sion method accordmg to NCCLS 
guidelines. Beta-laaamase production was detected by the cefinase 
method Puked-field gel electmphoresis (PFGE) of SmaI-digested 
chromosomal DNA and restriction endonudease analysis of plasmid 
(REAP) DNA digested by HindIII were performed. 
Results: By PFGE typing at least 10 distinct patterns were ob- 
served in the two hositals - 6 in Grajewo and 5 in Bielany, one 
of which is common to both hospitals, 5 and 12 in each respec- 
tively. Antibiograms and REAP analysis provide additional valuable 
mformation but do not always confirm the similarities or Mer- 
ences amongst the strains. Four of the strains from Grajewo were 
b-lactamase negative with no detectable plasmids. 
Conclusion: Results of PFGE analysis provide the most useful 
epidemiological information. One PFGE type has been identified in 
both centres whch may be epidemic throughout Poland. 
I P436 I Analysis of MRSA Strains Isolated from 
Infections of Children at Gastroenterology and 
Surgery Units of the Biggest Pediatric Hospital 
in Poland 
U. Lopaciuk, A. Gzyl, J. Wieczyhska, D. Dzierkanowska. The 
Children's Memorial Health Institute, Department of Clinical 
Microbiolon, Warsw, Poland 
Objectives: To elucidate the mfiuence of hygiene regime on the 
frequency of isolation of MRSA in selected hospital wards. 
Methods: MRSA strains isolated fium children hospitalized in 
Children's Memorial Health Institute fium 1995 to 1996 in gastmen- 
terology and surgical units were subjected to epidemiological analy- 
sis. F&y five percent of MRSA strains were from these units. MRSA 
infections were observed mainly in children parenterally nourished. 
The presence of mecA gene which determines the methicillin resis- 
tance was tested by PCR technique according to Mukarami. Resis- 
tance to other antibiotics was done by agar dilution methods accord- 
ing to NCCLS recommendations. Classes of methicillin resistance 
were marked according to Tomasz. All the strains were phage and 
gene typed. For genetic typing the R E P  and RAPD methods were 
used. 
Results: There were 25% MRSA strains in 1995 and 20% MRSA 
in 1996. Isolated strains represented mainly 3rd and 4th class of 
methicdlin resistance. Tested strains had the common profile of re- 
sistance: tetracydin, gentamicin in 87 and 92% respectively. There 
were 3 phage groups: NT/81/77/88; NT/52/79/81/77/85/88. 
Conclusion: The aggrevation of hygiene regime brought to 
47% fall in the frequency of MRSA isolation in these two dini- 
cal wards. 
I P437 I Methicillin-Resistant Staphylococus in 
L. Wolowicka I ,  A. Sniatkowska 
M. Szarata', M. Step&'. 'Intensive Care and Pain Clinic, Karol 
Marcinkowski Univenity of Medical sciences, Poznan, Poland, 
'Lkpartment ofMicrobiolog-v, Karol Maninkowski University of Medical 
sciences, Poznan, Poland 
Objectives: Assessment ofMRSA Infections occurence and its c h -  
ical characterictics. Investigation of MRSA tracking by therapeutic 
team. 
Environment of Intensive Care Unit 
H. Kukula ', I. Trojanowska 
Methods: The study was carried out in 14 beds ICU during a one 
year (1995/96). There were 4020 specimens taken h m  therapeutic 
team and patients, and 297 &om ICU environment. 
Resistance of MRSA strains was evaluated with the use of 
Mueller-Hinton medlum with oxacyh and TSA medium with me- 
thi&. The standard and reference strains were also used. Standard 
disk-diffusion methods, according to NCCLS recommendation, was 
employed to evaluate strains susceptibility to chosen antimimbal 
agents. 
Results: In the hospital and ICU MRSA accounted for 2.1% 
and 7.9% of nosocomial mfections respectively. 23 out of 47 patients 
treated for longer than 16 days (multitrauma, neurological diseases, 
following the cardiac arrest) presented with clinical manifestation of 
infection. 25 patients had MRSA in blood (VITAL-bioMerieux), 23 
in intravenous catheters and 21 in ETT. 
We found a 100% susceptibility to Teicoplanin (TEC) and Van- 
comicine (VA) which were used with therapeutic success. In ICU 
medical personnel 57% proved to have MRSA. The presence of 
MRSA in vestibule of nose in nurses and doctors were 33.9% and 
23.1% respectively; fium skin hands 23.1% and 7.4%. 
Stricts protilactics and relevant preventive measures like intranasal 
Bacmban resulted in decrease of MRSA of mfection epidemy 
Conclusions: 1. MRS infections pose a real epidemy threat in 
ICU 2. Teicoplanin (n = 27) and Vancomicine (n = 20) proved to 
be highly effective in life-threatening MRSA infections treahnent. 
I P438 I Two Clusters of Methicillin-Resistant 
D. Oliveira 
Lencastre 
Nova de Lisboa, Oeira, Portugal, 'Sera and Vm'nes Central Research 
Laboratq, Warsaw, Poland, 'Fanrldade de Cimcias e Tenrologra, 
Univmidade Nova de Lisboa, Lisbon, Portugal, 47'he Rockejller 
Universify, New York, Nk: USA 
We report the study of 183 methicillin-resistant Staphylocwuc aureus 
(MRSA) duucal isolates obtained fium 1990 to 1995 in nineteen 
Merent hospitals in Poland. The isolates were recovered fium in- 
fection or carriage sites of patients and health carc personnel and 
also fium hospital environment. Twenty-eight MRSA strains had 
been previously studied by puked-field electrophoresis, population 
analysis profile, phage typing, biochemical typing and antimicro- 
bial resistance patterns and were divided in two Merent clones 
(TrzcinSki ef al. 1994.1. HOT. Infecf. 28: 113-126.). The aim ofthis 
study was to extend the correlation between the two dusters and 
idenafy the clonal identities among the 183 isolates using a com- 
bination of different methodologies: (i) probing ClaI ckgffts with 
me& and Tn.554 and (ii) pulsed-field gel electrophoresis patterns 
of chromosomal SmaI ckgests. One hundred and thirteen out of 
183 strains were found to show a heterogeneous erpression to me- 
thicillin resistance. From these, seventy-nine (70%) were associated 
with ClaI-mecA type I, ClaI-Tn.5.54 type NH and PFGE pattern 
A (clone 1::NH::A); nine isolates belong to done 1II::B::M (8%) 
and the remaining clones included few or single isolates. The iso- 
lates with more homogeneous expression to methicillin resistance (n = 
70) showed a dominance of the ClaI-me& type I11 (55 out of 70, 
79%) but a great variability towards ClaI-Tn554 insertion patterns 
and PFGE patterns. This study confirmed the existence of two dif- 
ferent dusters of clonally related methidin-resistant Staphyloa~acs 
aureus circulating in Poland, although within the homogeneous dus- 
ter there was a hlgher degree of clonal variability than within the 
heterogeneous duster. 
Staphylococcus aureus in Poland 
T. Leski ', I. Sanches 
'Insfituto de Ecnolqia Quimira e Biologica, Universidade 
W Hryniewicz ', H. de 
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I P439 I Methicillin-Resistant Staphy/ococcus aumus 
IS. Sanches I,’, D. Dias ’ , Z. Saniva ’, T. Tendeim ’, J. Serra ’, 
H. de Lencastre’,’. ’Insfituto de Tecnologia Quimica e Biolbgica, 
Universidade Nova de Lisboa, Portugal, ’Faculdade de Ci$ncias e 
Ecnologia, Universidade Nova de Lisboa, Portugal, 31nstituto Portugub 
de Omologia de Francisco Gentil, Lisbon, Portugal, ‘The  Rockefeller 
University, New York, USA 
Forty-seven methicilhn-resistant Staphylococcus aureus (MRSA) iso- 
lates recovered h m  a 500-bed cancer hospital in Lisbon, Portu- 
gal were examined by molecular fingerprinting techques con- 
sisting on the polymorphrns of ClaI-restriction digests after hy- 
bridisation with two probes ( m e d  gene and Tn5-54 transposon) 
and pulsed-field gel electrophoresis (PFGE). The strains were in- 
cluded in meuLTn554::PFGE clonal types or clones. S i x  out of the 
forty-seven MRSA strains were isolated h m  five infected patients 
and a nurse and were epidemiologically related to an outbreak in 
October 1993 in one cirurgic ward. These isolates although sharing 
identical antibiogram, phage-type and RAPD-PCR patterns were 
&criminated in three Merent clonal types (I::DD::A, I::+::A and 
1:E:A) due to distinct insertion patterns of the transposon Tn554. 
Clone 1::E::A known as epidemic Iberian Clone included the sam- 
ple recovered h rn  the nurse and three strains horn three patients. 
The other two patients carried strains belonging to 1::DD::Al and 
I::+::AlO clones. Among the forty-one MRSA isolates recovered 
during 1995, seven strains were associated to a survey of MRSA 
carriers carried out in September in another cirurgic service. These 
strains were isolated h m  five nurses and one patient and were all 
included in the same clone 1::E::A. The remaining thuty-four s t r a i n s  
were recovered fivm patienh interned in seven cirurgic services, two 
ICU rooms and three ambulatory services and belonged to eight 
clonal types. The dominant clone 1::E::A included 54% of the iso- 
lates. Other minor clones together representing 15% of the isolates 
were considered related with 1::E:A whereas another clone XI::B::D 
representing 12% of the isolates was unrelated to the Iberian clone 
but sunilar to a clone 1II::B::Al recently defined as epidemic “Brazil- 
ian Clone”. 
(MRSA) Clones in a Cancer Hospital in Lisbon 
I P440 I Replacement of Methicillin-Resistant 
Staphy/ococcus aumus (MRSA) Clones in a 
Paediatric Hospital in Lisbon (Portugal) 
I.S. Sanches 1,2, R. Si-Leio ’, D. Dias ’, I. Peres ’, R.M. Barros ’, 
H. de Lencastre’,’. ‘Instituto de Tecnologia Quimica e Bioldgica, 
Universidade Nova de Lisboa, Portugal, ’Faculdade de CiGncias e 
Tecnolqia, Universidade Nova de Lisboa, Portugal, ’Hospital Dona 
Estefnia, Lisbon, Portugal, The Rorkefeller University, New York, USA 
One hundred and eighty six isolates of Staphylococcus aureus were col- 
lected from a 500-bed paediatric hospital in Lisbon (Hospital Dona 
EsteGnia) during the period of 1992-95. Forty-one representative 
MRSA isolates were analysed by a combination of methodologies 
based on the polymorphism of ClaI-restriction digests after hy- 
bridisation with two probes ( m e d  gene and transposon Tn554) and 
by SmaI macro restriction profiles resolved by pulsed-field gel elec- 
trophoresis (PFGE) followed by hybridisation with the m e d  probe. 
The forty-one MRSA isolates were included into seven clonal types. 
The majority of the strains of 1992 were ClaI type 11, had no 
Tn554 insertions and shared a common PFGE pattern B. T h  
clone 1I::NH::B decreased in 1993-94 to 50% and to 47% in 1995 
and it is not very common in all the Portuguese hospitals anal- 
ysed so far. During 1993-95 the increase of another clone was de- 
tected. This MRSA clone, defined as l::E::A, represented 36% of 
the isolates in 1993-94 and 33% in 1995. The same clone (epi- 
demic Iberian Clone) has already been found to be widely spread 
in several hospitals of Portugal and Spain. Two of the strains col- 
lected during 1995 belonged to two new ClaI-meul::Tn554 poly- 
morphs which were defined as XII::x and XV:NH. The present 
study showed that in Hospital Dona EsteGnia, the dominant clone 
present in 1985, (III::alph:A), was replaced in 1992-95 by two 
distinct clones, 1I::NH::B and 1::E::A. The clonal replacement of 
1I::NH:B by 1::E::A could be caused by antibiotic pressure which 
could select more resistant bacteria. In fact, st ra ins  of clone 1I:NH 
are more susceptible to macrolides than isolates &om clone 1::E::A. 
Ip441/ Evolution of Methicillin Resistance in 
Staphy/ococcus aureus Clinical Isolates Over an 
8 Year Period 
T. Alarcbn, D. Domingo, C. de las Cuevas, C. del Rey, 
M. L6pez-Brea. Department ojMicrobioloa, Hospital Universitario de la 
Princesa, Madrid, Spain 
Objectives: The aim of this study was to determine the evolution 
of the resistance to mehcillin over an 8 year period in Staphylococcus 
aureus cSinical isolates. 
Methods: The clinical specimens received at the Microbiology 
Department in the Hospital Universitario de la Princesa from 1989 
to 1996 were processed according to standard microbiological pro- 
cedures. A total of 3926 S. aunus were identified in the study period 
(339 in 1989, 551 in 1990,539 in 1991, 600 in 1992, 460 in 1993, 
475 in 1994,445 in 1995 and 517 in 1996). S. aureus was idennfied 
by the coagulase positive test and Microscan Panels following man- 
ufacturers’ recommendations. Methidm resistance was confirmed 
by a 1 mcg oxaclllin disc and incubation at 35°C for 24 hours or 
oxacillin agar screening plates as NCCLS recommended. The statis- 
tical Microscan System was used to analize the results. 
Results: The percentage of resistance to methicdh amongst the 
S. aureus chical isolates tested in each year is included in the follow- 
ing table. 
Year 1989 1990 1991 1992 1993 1994 1995 1996 
No strainstested 339 551 539 Mx) 460 475 445 517 
%Reusace 4.8% 25% 29.% 31% 27% 3096 17.3% 18% 
Conclusions: Methicillin resistance was not detected before 
1988, was less than 5% in 1989 and increased to about 30% h m  
1991 to 1994. In 1995 and 1996 the percentage of resistance de- 
creased. 
Wl Carriage of Methicillin-Resistant S. aumus 
(MRSA) on Admission to the Hospital 
N. Troillet, Y. Carmeli, M. Samore, J. Dakos, K. Eichelberger, 
PC. DeGirolami, A.W Karchmer. Beth Israel Deaconess Medicol 
Center, Boston, USA 
Objectives: To determine prevalence and predictors for MRSA 
carriage at the time of admission to a tertiary-care teaching hospital. 
Methods: Prospective case-control study using screening cultures 
of nares and wounds plated on mannitol-salt agar with and without 
4 q / m l  of oxacillin, after broth enrichment. Cases were patients 
with MRSA. Controls A had no S. aunus, controls B had methi- 
cillin-susceptible S. aureus. Odds ratios (Oh)  were calculated by 
logistic regression, p values by Wald‘s or Fisher’s test. 
Results: 9 cases (2.3%) were identified out of 386 screened adrms- 
dons over a 11-week period. They were compared to 195 controls 
A and 88 controls B. 
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Predictor Cases VI A Case vs B 
OR 195% CI] p OR [95%CI] p 
Lut hospital stay' 1.1 [0.7, 1.7) 0.6 1.1 [0.8, 1.7) 0.5 
Last nursing home stay' 1.6 11.2, 2.11 0.001 1.8 p.3. 2.51 0.001 
Lut antibiotic use# 1.7 11.0, 3.01 0.06 1.9 [1.1, 3.51 0.03 
Open persistent wound 9/9 VI 411195 ~ 0 . 0 0 1  9/9 ys 23/88 cO.W1 
'time interval in predefined ordinal categories. 
Conclusions: MRSA carriage on admission was a r e  and pre- 
dicted by the presence of an open wound, relatively recent nursing 
home stays and antibiotic treatments, but not recent hospital stays. 
Since temporal relationsbps between outcome and exposures were 
unknown, causal inferences should be drawn with caution. More 
data are being collected. 
F] Do Epidemic MRSA Strains Exist? 
D.S. Blanc I ,  C. Petignat 
H. Kleiber ', A. Wenger I ,  G. Praz ', €? Francioli I .  'Centre Hoq. 
Uni. kudois, Lausanne, Switzerland, 'Inst. Central des H6pitaux 
Kd&ans, Sion, Switzerland, 3H6p. de la Cdte, Cilly, Switzerland 
Epidemic methicilin resistant Staphylococcus aureus (E-MRSA) strains 
have usually been defined by their simultaneous occurrence in several 
hospitals. However, this could simply due to transfer of patients and 
break in infection control practices. 
Objective: To determine if certain strains of MRSA are more 
prone to disseminate than others. 
Methods: Epidemiological and molecular typing (PFGE) analysis 
of five MRSA outbreaks, and comparison with others strains isolated 
during the same period. 
Results: During a short time period (mid 1995 to mid 1996), 
five outbreaks due to MRSA were observed in four Werent med- 
ical centers in the French part of Switzerland. Molecular typing 
showed that a unique clone was responsible for these outbreaks and 
that 113 patients and s t a E  members were involved. In order to fur- 
ther investigate the presence of an E-MRSA, a detailed analysis of 
epidemiological data was done: 
During two of these outbreaks, 10 diEerent MRSA strains were 
isolated in the same wards, but no secondary case occurred whereas 
the E-MRSA strain was responsible for at least 16 secondary cases. 
No merence in risk factors for MRSA acquisition or in infection 
control practices were found between patients harboring the epi- 
demic clones compared to patients harboring the other strains. 
Conclusion: Epidemiologic and molecular analysis of the MRSA 
situation of two hospitals strongly suggests that this clone, compared 
to other strains,  had some "intrinsic factor(s)" which contributed to 
its ability to disseminate between people and could thus be consid- 
ered as epidemic. 
M.-C. Eisenring *, S. Beuret I ,  
[GI Spread of Methicillin-Resistant Staphy/ococcus 
aureus Clones in Southem Switzerland 
Investigated by Ribotyping 
V Gaia, E Baggi, C. Poloni, R. Peduzzi. btituto Cantonale 
Batteriosimlogico, Lugano, Switzerland 
Objectives: Methicillin-resistant Staphylococrur aureus (MRSA) has 
caused increasing problems of nosocomial infections around the 
world. The opportunity to interrupt or reduce the spread of such 
MRSA strains,  which occurs between susceptible patients, staff 
members and environmental factors, depends on the availability of 
highly discriminatory and reproducible typing methods to Weren- 
tiate and distinguish strains coming h m  Merent sources. 
Methods: During July 1992 to December 1996, we isolated a 
population of 92 MRSA sh-ains fium 89 patients and 3 staff mem- 
bers attending 12 hospitals and 9 medical cabinets located in Ticino 
(Southern part of Switzerland). We characterised the 92 isolates of 
these collection by means of ribotyping analysis (hybridmion with 
the plasmid pKK3535 carrying the rmB operon of E. coli after ckges- 
tion of total DNA with EcoRI, PstI and HindIII). 
Results: Ribotyping allowed us to dlstuqysh several genetic 
groups among which some ribotypes appeared rather ftequently. The 
most signtficant groups are aU originating from a defined geographic 
region. 
Conclusions: The number of MRSA strains isolated from 1992 
to 1996 has increased considerably so as their genetic variability. We 
are faced with numerous sporadic episodes and only in few cases 
patient-to-patient transmission occurred or could be demonstrated. 
This means that at the hospital level the spread of MRSA could be 
efficiently confined to a kmited number of episodes. 
I P445 1 Epidemiologic and Phylogenetic Analysis of S. 
A. Agodi, S. Stefani, E Campanile, M. Romeo, D. Micale, 
G. Basile. University .f Catania, Italy 
Objectives: The purpose of our study was to: i) estimating the per- 
centage of MRSA isolated from hospitalized and non-hosp ibd  
patients; ii) estimating the rates of MRSA isolated fium Werent 
hospital wards and units; iii) determining the antibiotic-susceptibility 
of isolated microrganisms iv) idenhfymg epidemic strains and estab- 
hhmg their clonal nature by appropriate molecular typing. 
Results: Our results confirmed that in our area MRSA mfec- 
dons do not represent a major public health problem as commu- 
nity aquired infections, with a rate of 0.4%. On the contraq the 
rate registered for MRSA responsible for n o s o c o d  infections was 
13%. Within inckvidual hospid institutions, MRSA was shown to 
be prevalent in intensive care units (21.4%) and in cardiac surgery 
services (18%). All MRSA strains tested were shown to be suscep- 
tible to t e i c o p h  and vancomycin, while being multiresistant to 
other antibiotics. Strains with bordeline levels of suxeptibihty to 
mehcillin were shown to be resistant to penicihn G and sensitive 
to all the others antimicrobial tested. On the basis of DNA poly- 
morphms obtained after PFGE, it was possible to iden+ epidemic 
clones circulating within the same hospital ward among Merent 
s n a i n s ,  epidemiologically unrelated, and it was possible to trace the 
epidemic spread of a single clone in two distinct hospital settings. 
Molecular analysis proved essenaal for the characterization of epi- 
demic MRSA strains,  for typing of possible nosocomial "reservoirs" 
and for monitoring their intra and inter-hospital a s i o n .  Moreover 
analysis of DNA relatedness confirmed that MRSA strains represent 
a phylogenetically distinct cluster within all S. aureus strains, and let 
us identify the existence of three major lineages of MRSA among 
the hospitals in study. 
Conclusions: The comprehension of MRSA epidemiology rep- 
resents a contribute to the formulation of effective control strategies. 
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I P446 I Clonal Analysis and Prediction of Epidemic 
Behaviour of Methicillin-Resistant 
Staphylococcus aureus by Antibiotyping, 
Protein A Gene and Coagulase Gene 
Polymorphism 
A. Hoehagels-Schuermans, WE. Peetermans, MJ. Struelens, 
S .  Van Lierde, J. Van Eldere. Rega-Institutefor Medical Research, 
Katholieke Universiteit Leuven, Belgium, Laborntoire de Minobiologie, 
HSpital Erasme, Universid Libre de Bnrxelles, Belgium 
Objectives: To &criminate between epidemic and sporadic Me- 
thicillin-Resistant Staphylococcus aureus (MRSA) and to define clones 
by using three typing methods 
Methods: Forty-three Methidin-resistant Staphylocom ourus 
(MRSA) isolates with known genetic (DNA macro-restriction anal- 
ysis (SmaI) and epidemiological relatedness and spreading behaviour 
were analysed. We used antibiotyping, PCR amphfication of the X 
region of protein A gene (number of 24 bp repeats after h a 1  restric- 
tion) and AluI restriction of the PCR amphfication product of the 
coagulase gene (AluI RFLP). 
Results: Three clones were defined by macrorestriction analysis. 
For antibiotyping, susceptibility to erythromycin and clindamycin 
were useful as clonal markers. PCR of the X region of the protein A 
gene showed 9 to 11 repeats without matching between the numbers 
of repeats and the clones defined. Alu I RFLP patterns 1, 2, 5 and 
1, 3, 6 correlated pefiectly with respectively clone 1 and 2. No 
prediction could be made on the spreading capacity of the isolate by 
one of the three techniques used. 
Conclusion: Only antibiotyping and AluI RFLP were able to 
define clones as compared to DNA macrorestriction analysis (SmaI). 
Both techniques present however disadvantages, making them not 
useful as a single typing method. None of the three typing meth- 
ods was able to ddferentiate between epidemic MRSA and sporadic 
MRSA. 
[ P447 I Random Amplified Polymorphic DNA and AFLP" 
as Typing Methods for Staphylococcus 
epidennidis 
L. Vogel I ,  J.H. Sloos 
Boven ' . 'Leiden University Hospital, Leiden, T h e  Netherlands, 
'University cf Gent, Gent, Belgium 
Infections with Staphylococcus epidmidis are an increasing problem 
in hospital practice. We compared Random Amplified Polymor- 
phic DNA (RAPD) profiles and Amplified Fragment Length Poly- 
morphism (AFLP") profiles as typing methods for S. epidennidis to 
study the epidemiology of the mfections caused by this microor- 
ganism. RAPD profiles were obtained with the polymerase chain 
reaction using primer M13 and primerset ERIC-21BG2. AFL.P" 
profiles were obtained by spec& amplification of DNA restriction 
hgments after digestion by Hindlll and EqI. The discriminatory 
capacity of both typing methods was investigated with 16 epidemi- 
ologically unrelated S. epidermidis strains. With RAPD profiles 9 
types were distinguished, whereas 15 types were distinguished with 
AFLP" profiles. Banding profiles h m  five sequential subcultures of 
three strains were identical with both typing methods, demonstrat- 
ing the reproducibility of both methods. Eleven sets of four strains 
obtained fiom 11 patients suspected of repticaemia were typed to 
test the application of RAPD typing and AFLP" typing in clinical 
epidemiology. Indistinguishable banding patterns of the four s t r a i n s  
were obtained with both typing methods in typing the isolates h m  
nine patients. Two distinct RAPD and AFLP" profiles were ob- 
tained h m  the isolates of one remaining patient. From the isolates 
of the other remaining patient two distinct RAPD profiles and three 
€? Janssen *, L. Dijkshoorn I ,  C.P.A. van 
AFLP'" profiles were obtained. We conclude that AFLP" typing has 
a higher ducriminatory capacity than RAPD typing but with both 
typing methods the results are reproducible and correspond with the 
epidemiologic data of the isolates. 
I P448 I Prevalence of Oxacillin-Resistant 
Staphylococcus Aureus in a Large Community 
Hospital 
J. Abb, H. Breuninger, M. Kommerell. Instifute of Microbidon, 
Minikum Ludmgsbu~,  hdwigsburg, Germany 
We have studied the prevalence of oxacillin-resistant S. aureus in a 
Southwest German community hospital. 508 primary clinical iso- 
lates of S. nureus collected fi-om hospitalized patients between Oc- 
tober 1995 and March 1996 were used for minimal inhibitory con- 
centration (MIC) determinations. MICs for oxacillin, cefuroxime, 
ciprofloxacin, and imipenem were assessed by the E test. Eight of 
the 508 S. aureus strains (1.6 percent) were resistant to o x a c h  
(MIC > 4 pg/ml) and cefuroxime (MIC z 32 kg/ml). 16 of 
the 508 strains (3.2 percent) were resistant to ciprofloxacin (MIC 
> 4 pg/mI), and 4 of the 508 s t r a i n s  (0.8 percent) showed resis- 
tance to imipenem (MIC > 16 wg/ml). All oxadkn-resistant S. 
aureu isolates were fully susceptible to glycopeptides (vancomycin, 
teicoplanin). Evidence for a geographical or temporal relationship 
between individual oxacillin-resistant strains was not found; the OC- 
currence of resistant isolates thus followed a sporadic epidemiological 
pattern. Our findmgs demonstrate that effective control measures can 
prevent the nosocomial spread of oxacih-resistant S. aureus in the 
hospital setting. 
Efficacy of Stenllium@ and Spitadem" against 
Methicillin-Resistant Staphylococcus aureus 
(MRSA) 
G. Kampf, R. Jarosch, H. Riiden. Irrctitutjiir Hygiene, Berlin, 
Germany 
Objectives: To determine the efficacy of the hand disinfectants 
Sterdhum" (30% 1-propanol, 45% 2-propanol) and Spitadermm 
(70% 2-propanol, 0.5% chlorhexidine digluconate) against MRSA 
and to compare it to methlcillin-sensitive S. aureus isolates (MSSA). 
Methods: 6 S. aureus s t r a i n s  were evaluated by a quantitative 
suspension test. 3 of them were oxach-sensitive (MIC-value 5 
0.25 mg/l; mecA negative), the other 3 were oxacillin-resistant 
(MIC-value ? 96 mg/l; mecA positive). Each experiment was ac- 
companied by a water control. Reaction times were 15 and 30 s. 
Antiseptic concentrations were 100% and 50% (v/v). The number 
of suMvors was determined by sernl dilution and filtration after 
chemical inactivation of the dismfectants. A logarithmic reduction 
factor (RF) was calculated for each of 6 experiments. 
Results: Undduted Steraurn@ and Spitaderm" were highly bac- 
tericidal against MRSA and MSSA only after 15 s (mean RF >6). 
A dilution of Spitaderm@ (50%) still revealed RF > 5  against MRSA 
and MSSA after 15 s, whereas a dilution of Sterillium (50%) did not 
reach 5 FW against MRSA or MSSA after 30 s. Diluted disinfectants 
were significantly less bactericidal agamst MRSA when compared 
with MSSA irrespective of the kind of preparation (p 5 0.001). 
Conclusions: Sterihum" and Spitaderm" are both highly bac- 
tericidal against MRSA. Application of the preparations onto a wet 
hand, however, might not be efticient for the eradication of MRSA 
h m  transiently colonized hands 
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[p450] Possible Regimens for the Elimination of 
Methicilin-Resistant Staphylococcus Aureus 
(MRSA) Camage According to In-Vitro 
Susceptibility 
0. Janata, G. Paul, R.W. Kurz, E. Zeitlberger, C. Wiistinger, 
E Asboth, K.H. Tragl. Donauspital/SMZOst, Vienna, Austria 
Objectives: The treatment of choice for infections due to MRSA 
are intravenous glycopeptide antibiotics but for the elimination 
of MRSA- carriage various regimens are in use, including top- 
ical, oral, and combined topical and oral antimicrobials. Aim of 
our study was to determine the optimal regimen for the elunina- 
tion of MRSA-carriage, according to in-vim susceptibility of the 
MRSA-isolates of our institution. 
Methods: Resistence patterns against orally available antistaphy- 
lococcal antibiotics and mupirocin, an antibiotic for topical use, were 
examined for &cal MRSA-isolates. 
Results: Overall resistance to the microbial agents can be s u m -  
marized as follows: erythromycin 97% clindamycin 69% rifampicin 
18%; fusidic acid 1%; trimethoprim 54%; ciprofloxacin 100% 
minocyhe 8%; mupirocin 42%. 10% of the isolates demonstrated 
resistance against rifamipicin as well as mupirocin. 
Conclusion: The major reservoir for MRSA in most colonized 
patients is the nares. Topical mupirocin in combination with oral 
rifmpicin has been regarded as an effective regimen to eliminate 
nasal Staphylocwm aureus carriage. However resistance to mupirocin 
as well as rifampicin as confirmed by our results is of major concern. 
Systemic or topical fusldic acid in combination with minocycline 
could an alternative therapeutical option for the elimination of nasal 
MRSA-carriage. 
I P451 I MRSA Prevalence in Zagreb University Hospital 
of Traumatology 
T. Tambit I ,  A. Tambit', V. Nankovit I ,  I. Snur ', K. Dugina '. 
' Uniwnity Hospital of Eaumatology, Croatia, 'Children's Hospital 
Zagreb, Croatia 
Objectives: To estimate the extent of the MRSA spread in our 
hospital. 
Methods: In the 220 bed hospital with five surgery departments, 
an intensive care unit and a burn unit we took a nose swab and 
swabs h m  a wound, tracheostomy and/or i.v. catheter site if any 
h m  every patient present in the hospital on the first and the last day 
of a one month period. In between we took the same swabs h m  
every patient on discharge. Swabs were plated on salt manitol agar, 
incubated at 37°C for 24 h and 48 h and colonies were identified as 
Staphylococcus uureus by tube coagulase test. Sensitivity to methicillin 
was tested by 1 l g  oxacillin &c. 
Results: Point prevalence ofMRSA was 10.3% on the lst day and 
11.2% on the last day of the study, and MRSA presented 29.4% and 
32.8% of all S. aurew isolates. In one month period MRSA preva- 
lence was 63.2 per 1000 admissions and 7.8 per 1000 patient days. 
In the same period MRSA incidence was 36.3 per 1000 admmions 
and 4.5 per 1000 patient days. MRSA carriage in staf€was 0.5%. 
Conclusions: The extent of MRSA colonization was much 
greater than it would have appeared just by analyzing clinical ma- 
terial as 55% of MRSA would have been missed if it were not for 
screening. The MRSA carriage rate in s t a E  was surprisingly low, 
suggesting that the main MRSA reservoir are unrecognized and un- 
treated colonized patients. 
Use of Arbitrarily Primed-Polymerase Chain 
Reaction in Analysis of an MRSA Outbreak 
Y. Cetinkaya, S. Kocagoz, M. Hayran, G. Giirsu, S. Unal. Hacettepe 
University School of Medicine, Ankara, Turkq, 
Objectives: To identlfy the source of an MRSA outbreak in a 
surgical ward and to demonstrate the clonal relationship among 
MFSA isolates by using arbitnrily primed-polymerase chain reac- 
tion (AP-PCR). 
Methods: In October 1995 an increase was noticed in the num- 
ber of methicillin-resistant Staphyfomm (MRSA) isolates fiom a surgi- 
cal ward. AU MRSA isolates obtained h m  chical specimens of this 
surgical ward were collected prospectively for 10 weeks (14 MRSA 
isolates h m  wound cultures of 10 patients). Surveillance cultures 
were taken h m  ward personnel (nose cultures h m  4 physicians, 7 
nurses, 1 secretary, waiter), 2 surgical dressing containers and nebu- 
her.  
Results: MRSA was isolated hm.one of the surgical dressing 
containers, nebulizer and nose cultures of 3 physicians, 3 nurses and 
the secretq A€'-PCR analysis showed that most MFSA isolates 
belonged to 2 major clones (pattern A, pattern B). Pattern A was 
the most frequent one and was present in 4 clinical isolates, surgical 
dressing container. Pattern B was identified in 3 clinical isolates and 
nose culture of physician 3. 
Conclusions: AP-PCR analysis revealed that this mini-MRSA 
outbreak w a s  caused by contamination of surgical dressing container 
with MRSA and nasal MRSA carriage in ward staf€. AP-PCR seems 
to be a valuable typing method for analysis of nosocomial MRSA 
outbreaks because of its simplicity and rapidity. 
' 
I P453 I 
Withdrawn.. 
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I P454 1 Mupirocin-Resistant Staphylococcus aureus 
Isolated in Westem Australia 
J.T. Skittery’, E.E. Udo’, J.W. Pearman’, T.V. Riley3, 
WB. Grubb I .  ’ Curtin University of Technology, W A ,  Australia, 2Ruyal 
Pertb Hospital, W A ,  Australia, University of Wstern Australia (WA), 
WA, Australia 
Objective: To study mupirocin-resistant S. aureus isolated in WA. 
Methods: Isolates were examined by pulse-field gel electrophore- 
sis (PFGE) and for the location of the mupirocin (Mp) resistance (R) 
determinants. All isolates were blotted with a mupA probe and the 
MpR plasmids were compared by restriction endonudease analysis 
and blotted with probes for d j A ,  pT181 and IS257. 
Results: S W - s i x  MpR isolates were collected between 1992 
and 1996. All but two of the isolates were mehcillin-resistant S. 
aureus (MRSA). The MRSA were of the WAMRSA type which are 
community isolates unique to WA. Only one isolate had low-level 
(LL) MpR and did not blot with the mupA probe. LL MpR appeared 
to be chromosomal whereas high-level (HL) MpR was borne on 
plasmids of 12 merent types, some of which gave s& restriction 
enzyme patterns. Most of the plasmids nansferred by mixed-culture 
transfer but only one by conjugation. A 41.4 kb plasmid which 
encoded b-lactamase and resistance to Mp, tetxqxhne, cadmium, 
and trimethoprim was found in 67% of the isolates. Hybridisation 
studies indicated that the 41.4 kb plasmid had several copies of IS257 
and an integrated copy of a pT181-like plasmid. Many ofthe isolates 
had the same or related PFGE patterns however, some carrying the 
same p h d s  appeared to be unrelated. 
Conclusions: The emergence of HL MpR in S. aureus in WA 
followed the extensive use of Mp. The majority of the isolates were 
WAMRSA and resistance appears to have primarily resulted h m  
the spread of 41.4 kb plasmid or related plasmids. The plasmids 
have copies of IS257 which appear to have been involved in the 
acquisition of the various resistance determinants. 
I P455 I A Behavioural Approach to Methy/cillin 
Resistant Staphylococcus Aureus in an 
Orthopaedic Unit of a Large Tertiary Referral 
Facility 
J. Humphreys. Monash Medical Centre, Melbourne, Australia 
Objectives: To reduce the incidence of M R S A  infections and raise 
the awareness of healthcare workers to their role in the prevention 
of transmission of infection. 
Methods: During 1995, the Orthopaedic Unit and the Infection 
Control Team, as a joint quality activity, formulated a best practice 
protocol as a response to an apparent increase in l w s A  infections 
and colonisations, in the orthopaedic unit. After an extensive lit- 
erature search, the protocol was developed to cover recommended 
practice for preoperative care, antiseptic body wash, the operating 
room and operating techmque, gloving, instrumentation, wound 
dressing, antibiotic usage and postoperative care until discharge. A 
continuous surgical wound surveillance together with pathology re- 
ports o f M R S A  isolates was used to report back to all sd indudmg 
surgeons. Handwashing was identified as a priority and reinforced at 
each ward round. The use of Hexol was implemented when hand- 
waslung facilities were unavailable. 
Resulw. A decrease in the incidence of surgical wound infec- 
tion was demonstrated together with a decrease in the incidence of 
MRSA. 
Conclusions: Active feedback enhanced the effectiveness of a 
best practice protocol and assisted in changing the behaviour of 
health care workers whch in turn had a positive effect in the reduc- 
tion of M R S A  incidence. 
1 P456 I An Infection Control Team (ICT) Questionnaire 
Survey of Methicillin Resistant Staphyiococcus 
aureus (MRSA) in the United Kingdom 
B.D. Cookson, R.R. Marples. Laboratory ofHospital Infection, Public 
Health Laboratory Sem’ce, London, UK 
Objectives: To assess the current UK MRSA experience 
Methods: The questionnaire was piloted before implementation. 
Results: 107 of the 130 ICTs had noticed an increase in the 
number of MRSA patients over the last 18 months compared with 
the previous 18 months, seeing a mean of 118 MRSA isolates 
(range 4-776) comprising 6.4% (0.01 to 46%) of all S. aureus iso- 
lates. MRSA had come: h m  UK hospitals in 12 instances (0-60) 
spread in 2 (C-20) instances: from abroad in 1.3 (0-35): h m  el- 
derly carelnursing homes in 11.7 (0-170) spreading in 1.9 (0-30): 
re-adrmssions caused 8.4 (0-100) introductions and spread in 10 
cenmes on 23 occasions. Screening practices were also examined 
and Mered greatly. Isolation methods differed 121 used side-rooms 
for suspected patients, in 71 there was a lack of such facilities. 87 
cohort nursed patients and 61 used targeted nursing. 28 had a des- 
ignated isolation unit, 33 an MRSA ward, 53 used part of a ward 
63 thought these had and 13 that they had not, helped MRSA con- 
trol. 
Conclusions: The responses informed discussions for new 
MRSA control guidelines. 
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I P457 I Molecular Epidemiology and Control of 
Nosocomial Transmission of High-Level 
Gentamicin-Resistant Enterncoccus faecalis 
(HLGRE) 
D. Govaerts, E Rost, H. Strale, C. Nonhoff, E. Ramirez, 
PT. Tassios, A. Deplano, MJ. Struelens. Uniti d’Epidimiologie et 
d’Hygi& Hospitalit?re et Laboratoire de Miuobiologie, H6pital Erasme, 
U.L.B., Bmssek, Belgium 
Objectives: To determine the molecular epidemiology of HLGRE 
among patients adrmtted to a university hospital and to evaluate 
the efficacy of contact isolation measures for preventing nosocomial 
transmission of these strains. 
Methods: Descriptive epidemiology of patients with HLGRE. 
Determination of gentamicin MIC and PCR analysis of ad-aphD 
gene and strain typing by ISZ56-derived PCR fingerprinting and 
PFGE analysis (SmaI). 
Results: During a 16-month period in 1995-1996, HLGRE was 
isolated h m  81 patients (2.2/1000 adrmssions). The incidence was 
2.35 fold higher in ICU patients (p < 0.01). Most isolates were 
h m  colonised patients (gastro-intesanal and urinary tracts, skm) and 
a minority h m  mfected patients (UTI and abdominal infection). 
AU HLGRE had a gentamicin MIC of 2000 yglml and harbored 
the aacA-aphD gene. Typing showed 20 genotypes, including 13 
sporadic types (each found in a single patient) and 7 epidemic types 
(each found in clusters of 3 to 24 patients). S i x  of these 7 clusters 
occurred in the ICU department. During the 8 month period after 
implementing contact isolation precautions as compared with the 
previous period, the incidence rates of HLGRE acquisition were 
respectively: epidemic nosocomial sha ins:  0.81 vs 1.6/1000 (p < 
0.02); sporadic nosocomial strains: 0.92 vs 0.35/1000 (p .c 0.01). 
Conclusions: Molecular typing revealed a complex epidemiol- 
ogy of HLGRE involving both sporadic cases and cross-transmission 
of multiple strains, particularly in the ICU setting. Contact precau- 
